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(57)Abstract: 

PURPOSE: To improve the color reproducibility of a 
prescribed part of a display picture. 
CONSTITUTION: A subtractor circuit 4 obtains a 
difference (P-Q) between a general color P and a 
desired color Q, and arithmetic operation circuits 8,9 
obtain a convergence coefficient a from the difference 
(P-Q). A multiplier circuit 5 obtains a product between 
the difference (P-Q) and the convergence coefficient a 
and the product is added to the desired color Q by an 
adder circuit 6. Moreover, a discrimination circuit 10 
discriminates whether a distance L between the desired 
color Q and the general color P on a color difference 
plane is in the relation of L<L1 (a<0) or L>L2 (a>1), 
where L1, L2 are predetermined threshold levels 
(L1 <L2). In the former case, the output of the multiplier 
circuit 6 is forcibly set to '0'. A selective circuit 7 is 
controlled by the output of the discrimination circuit 10, 
and in the case of <x<1, the color resulting from 
correcting the general color P from the adder circuit 6 is 

selected and in the case of a>1, the general color P delayed by the delay circuit 3 is selected. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is used for an imaging device etc., relates to a suitable 
digital chrominance-signal disposal method and device, and relates to the digital chrominance- 
signal disposal method and device which improve color reproduction nature especially. 
[0002] 

[Description of the Prior Art]The chrominance signal processing circuit of the conventional 
imaging device, "IEEE transaction one KONSHUMA electronics (IEEE Transactionon 
Consumer Electronics) "Vol.36 and No.4 Nov.1990. pp.885-891 and "IEEE transaction one 
KONSHUMA electronics (lEEETransaction on Consumer Electronics)" Vol.37 No.3. Even if 
highly efficient-ization of automatic white balance control progressed to Aug. 1991 pp.506-512 
like a statement and a photography person did not adjust using special art, good color 
reproduction nature came to be obtained with quite high probability. Under the light source 
which has a comparatively smooth continuous spectrum like sunlight or a filament lamp 
especially, since the almost same three-primary-colors spectrum is obtained by performing this 
automatic white balance control, even if a light source changes, color reproduction is stable. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, under the light source which has the 
spectrum of the shape of an impulse like a fluorescent lamp, even if it performs automatic 
white balance control, three-primary-colors spectrum does not become the same, but if a light 
source changes, color reproduction will change. According to an artificer's etc. experience, 
under a fluorescent lamp, flesh color is reproduced yellowishly in many cases. Theoretically, it 
is not amusing however flesh color may be reproduced depending on the spectrum of the 
fluorescent lamp. Since white balance correction is performed, the color which is completely 
different does not reappear, but the color which the photography person has memorized, and a 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 9/1/2009 
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delicately different color reappear in many cases. 

[0004]The purpose of this invention cancels this problem and there is in providing the digital 
chrominance-signal disposal method and device which have improved color reproduction 
nature. 
[0005] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, a digital 
chrominance-signal disposal method by this invention, As opposed to the distance L on a color 
difference flat surface between the desirable color Q and the general color P, Threshold L 1 

defined beforehand and L 0 are made into L <U, the color P of a field of L<=L„ - this ** - 

2 12 1 

better - transpose to **** Q, reproduce the color P of a field of L>=l_ 2 as it is, and the color P of 

a field of L 1 <L<L 2 responds to a size of the distance L - this ** - better - it is made to bring 

close to **** Q 
[0006] 

[Function]The general color P is amended so that the color P may approach the desirable color 
Q according to that nearness, in being near, the desirable color Q, the general color P is 
replaced by this desirable color Q, and the general color P is displayed, when equal to the 
almost desirable color Q. When it is a color which is not almost related to the desirable color Q, 
the general color P is displayed without making this amendment. 
[0007] 

[Example]Hereafter, although the example of this invention is described using a drawing, one 
example of the digital chrominance-signal disposal method by this invention is described first. 
Drawing 1 is a figure explaining the color convergence method in this example. In the figure, x 
and y are two axes taken suitably on a color difference flat surface, for example, x is a B-Y axis 
and y is a R-Y axis. Here, the desirable color is beforehand defined to flesh color, the green of 
a lawn, etc., and it is Q. They are this desirable color that should be displayed, and P about 
[x Q , y ]. If [x, y] are made into a general color, the distance L for these two points will be 

defined like the following (1) type, using the coordinates of two points. 
[0008] 

L 2 =(x-x Q ) 2 +(y-y Q ) 2 (1) 

Or it is L=|x-x 0 |+|y-y 0 | again (2) 

It may be defined as being also in a distance geometric to it being alike, and is L=MAX <|x-x Q |, 

|y-y 0 l> (3) 

** - it may be defined as being also in the simplified distance [ like ]. However, MAX<> in (3) 
types means taking the value of the larger one in <>. 
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[0009]The color convergence method in this example is as follows. That is, two threshold L 

and L 2 are set up, and it is considered as L 1 <L 2> and the general color P of the field of (1) 

L<=L 1 is transposed to the desirable color Q, and is reproduced. 

[0010](2) Reproduce the general color P of the field of L>=L 2 as it is. 

[001 1](3) Bring the general color P of the field of L <L<L 2 close to the little by little desirable 

color Q. 

[0012]Even if the color which should be Q shifts somewhat due to a light source etc. by this 
method, Q reappears correctly and, as for the color Q and a completely different color, it is not 
influenced at all. Since the interim treatment area from which a color is moved little by little is 
also provided, a color changes suddenly bordering on a certain color, and it is not said that 
loud quantization noise occurs. The increase in quantization noise can be suppressed to L 2 / 

(l^-l^) about twice by carrying out processing of this interim treatment area to smooth 

processing which is mentioned later. 

[0013]Now, in the field of L<=L r and the field of L >= L 2 . as mentioned above, it is easy 

processing, but in the staging area of L 1 <L<L 2 , somewhat complicated processing is needed. 

That is, in order to simplify the following explanation in drawing 2 using a color plane as well as 
drawing 1 , it is the starting point O of this color plane about the desirable color Q. [0, 0] It 
carries out. The general color P [x, y] are the colors of a staging area and it is color P\ [x\ y 1 ] 
are the general colors P by this processing. Suppose that it is slight [x, y] a color of the result 
put close to the starting point O. 

[0014]Then, color P' [x\ y'] are the general colors P. [x, y] Although expressed with the function 
of the distance L of a between, in order not to increase quantization noise on the boundary of 
threshold L 1 and L 2 , it is necessary to fulfill the following boundary condition. 

[0015] 

(1) It is P at the time of L=L r [x\ y'] =O[0, 0] 

(2) It is P' at the time of L=L 2 . [x\ y'] =P[x, y] 

P' which fulfills this condition An example of [x\ y'] is shown below. 

[x\ /] =[alphax, alphay] (4) 

alpha=(L-L 1 )/(L 2 -L 1 ) (5) 

If it carries out, although quantization noise increases for a while near the threshold l_ 2 , in the 

convergence factor alpha of (5) types, it is realizable by circuit structure easy calculation 
comparatively and small. If the convergence factor alpha of the following (6) types is used 
instead of (5) types, circuit structure will become large, but quantization noise can be reduced. 
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alpha=(1/L r 1/L)/(1/L r 1/L 2 ) (6) 

The situation of color convergence in the range of L^L^ at the time of using these 

convergence factors alpha is shown in drawing 3. the figure (a) the figure (b) before 
convergence, and (c) - each after convergence - color data is expressed. Although the 
intersection of the squares was a value which can be taken by a digital color expression 
system, about the convergence back, the analog value of the calculation result was shown as 
it was. Actually, according to the processing (upvaluation / omission / rounding off) below a 
significant figure, it moves to the intersection of the squares near the display position. 
[0016] Drawing 3 (b) is a case where drawing 3 (c) uses the convergence factor alpha 
expressed with the above-mentioned (6) formula when the convergence factor alpha 
expressed with the above-mentioned (5) formula is used, The distance L should be calculated 
by the above-mentioned (3) formula, and all show an example in case 4, 8 (1 is width of 
1LSB), and threshold L 2 is twice the threshold respectively in threshold L 1 and l_ 2 . In 

drawing 3 (b), the interval of color data becomes coarse near the threshold L 2 , and 

quantization noise increases for a while. By drawing 3 (c), the color data converged on the 
range of L <= L 2 is located in a line at equal intervals on the straight line which passes along the 

starting point O, and is considered to be the ideal color convergence method about 
quantization noise. Although the quantization noises at this time are l_ 2 / (L 2 ~ L i) twice before 

convergence, this is an appropriate value from scattering the color data of the field of L 1 <L<L 2 

to the field of L<L 2 . 

[0017] drawing 4 is with the block diagram showing one example of the digital chrominance 
signal processor by this invention - 1 and 2 - an input terminal and 3 ~ a delay circuit and 4 - 
a subtractor circuit and 5 - a multiplication circuit and 6 - an adder circuit and 7 - a selection 
circuitry, and 8 and 9 - an arithmetic circuit and 10 - a discrimination circuit, and 1 1-13 - an 
input terminal and 14 - output terminal ****. 

[0018]The desirable color Q beforehand defined to the color P, flesh color, the green of a lawn, 
etc. in the figure (although each is a digital chrominance signal) explanation - for convenience 
- such - describing - it is inputted from the input terminals 1 and 2, respectively, and the 
subtractor circuit 4 is supplied, both difference (P-Q) is searched for and this is supplied to the 
arithmetic circuit 8. In the arithmetic circuit 8, one data processing of the above-mentioned (1) 
formula, (2) types, and (3) types is made, and the distance L between the color P on a color 
difference flat surface and the desirable color Q is found. What is necessary is here, for 
multiplication processing to be required when based on the above-mentioned (1) formula, but 
just to perform processing of absolute-value-izing and size distinction, in depending processing 
of absolute-value-izing and addition on the above-mentioned (3) formula again, when based on 
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the above-mentioned (2) formula. The acquired distance L is supplied to the arithmetic circuit 
9, the operation of the above-mentioned (5) formula is performed, using threshold L 1 of 

distance inputted from the input terminals 1 1 and 12, and (Lj-^). and the convergence factor 

alpha is calculated, although the operation of the above-mentioned (5) formula consists of 
processing of subtraction and division - division processing - a threshold (L 2 -L ) - 2 - ready - 

- it is realizable by limiting to several powers in an easy circuit (beam lowering circuit). 
[0019]lf a x axis and the y-axis shall be expressed with 256 digital value of -128-127, and the 
data of a color performs flesh color and green and blue convergence in at most **32, it is 
enough. And it is not necessary to enable it not to choose the range of convergence by so fine 
unit, and, unlike selection of the desirable color Q, it just performs rough selections, such as "a 
wide range" and "a somewhat narrow range." Then, threshold L 1 of distance and (L^) are 

chosen from 2, 4, 8, and 16, respectively, for example. Among these, it is more convenient to 
input by the cord directly relevant to the number of times of beam lowering rather than a 
number as it is, since the direction of a threshold (L^L^ is used for the above-mentioned 

beam lowering circuit. 

[0020]Now, the convergence factor alpha calculated in the arithmetic circuit 9 is supplied to the 
multiplication circuit 5, a product with the output (P-Q) from the subtracter circuit 4 is taken, 
and data processing of the above-mentioned (4) formula is made. The output of the 
multiplication circuit 5 is added to the desirable color Q from the input terminal 2 in the adder 
circuit 6, is returned to the original coordinates, and is supplied to the selection circuitry 7 as an 
amended color. 

[0021]This selection circuitry 7 is controlled by the output of the discrimination circuit 10, and 
chooses either of the general color P delayed in the delay circuit 3, and the color amended 
from the adder circuit 6. The discrimination circuit 10 distinguishes whether it is L <= L r it is 

L 1 <L<L 2 , or it is L >=L 2 with the value of the convergence factor alpha calculated in the 

arithmetic circuit 9. 

[0022]At the time of alpha<=0, are L<=L r and the discrimination circuit 10 resets the 

multiplication circuit 5, and makes the output the value 0 compulsorily here, At the time of 0< 
alpha<1, the convergence factor alpha multiplies the output of the subtracter circuit 4 by the 
output of ****** and the multiplication circuit 5 by L^I^L , and the selection circuitry 7 is 

supplied as a color by which these were amended. At this time (at namely, the time of alpha< 
1), the selection circuitry 7 has chosen the adder-circuit 6 side, and, thereby, the color 
amended [ above-mentioned ] from the adder circuit 6 is acquired as output P\ The color P 
with this general from the input terminal 1 is a color near [ in distance L<L ] the desirable color 
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Q. 

It means being amended so that this desirable color Q may be approached. 

And especially, the general color P will be transposed to this desirable color Q, when very 

close to the desirable color Q at distance L<=L,. 

[0023] At the time of alpha>=1 , it is L>=L 2> and such a general color P is hardly related to the 

desirable color Q. In such a case, the selection circuitry 7 chooses the general color P delayed 
in the delay circuit 3 by control of the discrimination circuit 10. Thereby, without receiving the 
amendment made the mistake in referring to as approaching the unnecessarily desirable color 
Q, this general color P is chosen by the selection circuitry 7, and is outputted from the output 
terminal 14. 

[0024]The delay circuit 3 is a thing for time doubling in this case. It judges that the 
discrimination circuit 10 is alpha>=1 compulsorily when it is decided whether perform such 
color convergence processing and it does not perform color convergence processing with the 
control signal from the input terminal 13, and the selection circuitry 7 chooses the delay circuit 
3 side. Since the input data from the input terminals 2, 11, 12, and 13 does not change 
frequently, it is usually controlled by the micro computer for digital signal processing circuit 
control (not shown). 

[0025]Thus, in this example, even if it faces the image pick-up in a lighting etc., that influence 
is removed and the image display excellent in color reproduction nature becomes possible. 
[0026] Drawing 5 is a block diagram showing other examples of the digital chrominance signal 
processing circuit by this invention, and 15 omits the explanation which a conversion circuit 
and 17 are input terminals, and a beam lowering circuit and 16 attach identical codes to the 
portion corresponding to drawin g 4, and overlaps. This example is an example at the time of 
using the convergence factor alpha shown in the above-mentioned (6) formula. 
[0027]ln the figure, although calculation of the above-mentioned (6) formula is made to perform 
by the beam lowering circuit 15 and the conversion circuit 16, the calculation broken by the 
continuous value L is included, and circuit structure increases sensibly. So, in this example, 
the further restrictions were added to the ratio of threshold L <| of distance, and L 2 , and increase 

of circuit structure is prevented. If this ratio becomes smaller than 2, quantization noise 

will become larger than twice, but since an overdesign is not performed so much from a point 
of circuit structure to quantization noise, it is not preferred that quantization noise becomes 
larger than twice in a general digital image processing circuit. On the contrary, if ratio L 2 /L 1 

becomes larger than 2, the danger of changing to a color not to change will increase, but since 
the doubling color certainly exists, the maximum does not change the quantization noise of 
that to which the direction of the advantage that quantization noise decreases becomes 
smaller [ average value ] than twice. 
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[0028]lt is thought optimal to set ratio L^L to 2 from the above thing. It is simplified as follows 
and the above-mentioned (6) formula in this case is expressed. 

8^8=2(1-^/1.).... (7) 

Then, ratio L/L is called for first in the beam lowering circuit 15. Like the example shown in 
drawin g 4, it is chosen from 2, 4, 8, and 16 as threshold L r and, thereby, division of ratio L/L 1 
can be performed in the easy beam lowering circuit 15. 

[0029]Next, although the operation of the above-mentioned (7) formula is performed in the 
conversion circuit 16 using this obtained ratio L/L^ data conversion is performed here 

according to the table shown in drawing 6 . Publicly known means, such as ROM and PLA, can 
be used for this data conversion. In the data conversion according to the table shown in 
drawing 6 , since it changes so that the convergence factor alpha may be stopped by 0, without 
using negative, the discrimination circuit 10 does not need to distinguish the case of alpha<=0 
(L<=L 1 ). Since it is set to alpha= 0 at the time of L<=L , color P' obtained by the output 

terminal 14 becomes the desirable color Q. 

[0030]The image display excellent in color reproduction nature is obtained like the example 
shown in drawing 4 as mentioned above. 

[0031]Drawing 7 is a block diagram showing the example of further others of the digital 
chrominance signal processing circuit by this invention, 16' is a conversion circuit, 18 is an 
input terminal, and the explanation which attaches identical codes to the portion corresponding 
t0 drawing 5, and overlaps is omitted. This example is an example at the time of using the 
convergence factor alpha shown in the above-mentioned (6) formula. 
[0032]ln drawing 7 , although conversion circuit 16" performs data conversion of the output of 
the beam lowering circuit 15 according to the table shown in drawing 6, since the convergence 
factor alpha does not become larger than 1 by drawing 6 but it stops at 1 , alpha>=1 (L>=L 2 ) is 

not distinguished. Therefore, since it is alpha= 1 at the time of L >= L 2 , color P' obtained by the 

output terminal 14 becomes equal to P from the input terminal 1. Conversion circuit 16' sets 
the value of the convergence factor alpha to 1 compulsorily, when it is controlled by the control 
signal from the input terminal 18 whether color convergence is performed and it does not 
perform color convergence with it. 

[0033]Although the image display excellent in color reproduction nature is obtained like the 
example shown in drawing 5 in this example as mentioned above, compared with the example 
shown in drawing 5, the selection circuitry 7 and the delay circuit 118 can be deleted further. 
However, since the output signal of the subtractor circuit 4 at the time of L >= L 2 also needs to 

let the multiplication circuit 5 pass correctly, the required digit number of the multiplication 
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circuit 5 increases, and the increase also of the circuit structure is carried out. 
[0034] 

[Effect of the lnvention]As explained above, according to this invention, a completely different 
color from the color which a color gap should be amended and it should be correctly 
reproduced even if the color which should be reproduced correctly is influenced by a light 
source etc., and should be reproduced correctly is not influenced at all by this amendment, and 
is reproduced correctly. Since the interim treatment area to which a color is changed little by 
little is also provided, a color does not change suddenly bordering on a certain color, and loud 
quantization noise does not necessarily occur. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Threshold L 1 beforehand defined to the distance L of the desirable color Q and the 
general color P, making l_ 2 into L <l_ 2 - the color P of a field of L<=L -- this ** - better - 
transpose to **** Q, reproduce the color P of a field of L>=l_ 2 as it is, and the color P of a field 
of L 1 <L<L 2 embraces the distance L -- this ** -- better - a digital chrominance-signal disposal 
method put close to **** Q. 

[Claim 2]A digital chrominance-signal disposal method making said threshold l_ 2 into said twice 

threshold L. in claim 1. 
1 

[Claim 3]A digital chrominance-signal disposal method bringing said general color P close to 
said desirable color Q at a rate alpha expressed with a function of said distance L in claim 1. 
[Claim 4]A digital chrominance signal processing circuit comprising: 

A subtractor circuit which calculates a difference (P-Q) of the general color P and the desirable 
color Q. 

An arithmetic circuit which calculates the convergence factor alpha from this difference (P-Q). 
A multiplication circuit which takes a product of this difference (P-Q) and this convergence 
factor alpha. 

an output of this multiplication circuit - this ** -- better - an adder circuit which adds **** Q and 
acquires a color after convergence. 

[Claim 5]A digital chrominance signal processing circuit providing an input terminal from the 
outside of said desirable color Q in claim 4. 

[Claim 6]A digital chrominance signal processing circuit providing a terminal which inputs the 
range of a color to change from the outside in claim 4. 

[Claim 7]A digital chrominance signal processing circuit providing a terminal which controls 
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from the outside whether color convergence processing is performed in claim 4. 

[Translation done.] 
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[Drawing 6] 
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